HYBRID GAS-INSULATED SWITCHGEAR 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a hybrid gas-insulated switchgear 
in which a single-hne diagram unit is constructed by arranging and 
connecting in series modules each formed by housing a circuit breaker, 
disconnecting switches, grounding switches (earthing switches), etc., 
together inside a single tank segregated into gas compartments. 

2. Description of the Related Art 

A 1-1/2 circuit breaker system gas-insulated switchgear 
constituting a switchgear portion of a transformer facility in which electric 
power transmission lines and buses are constituted by overhead lines is 
described in Japanese Patent Laid-Open No. HEI 11-69532 (Gazette), for 
example. 

Figures 13A and 13B are diagrams explaining a construction of a 
conventional 1-1/2 circuit breaker system (hereinafter "CB system") 
gas-insulated switchgear such as that described in Japanese Patent 
Laid-Open No. HEI 11-69532 (Gazette), for example, Figure 13A showing a 
plan thereof and Figure 13B showing a front elevation thereof. 

In Figures 13A and 13B, three circuit breakers 1 are disposed in a 
straight line, current transformers 10 are connected to first and second 
ends of each of the circuit breakers 1, and a disconnecting switch 9 and a 
grounding switch 8 for iaspection are connected to each of the current 
transformers 10. Line bushing cases 11 are each disposed between the 
disconnecting switches 9, line bushings 2 for connection to electric power 
transmission lines or circuits of transformers, etc., being mounted to each 
of the hne bushing cases 11. Bus bushing cases 12 are each disposed 
outside the disconnecting switches 9 at first and second ends of the 
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apparatus, bus bushings 3 for connection to main buses being mounted to 
each of the bus bushing cases 12. Line grounding switches 6 are 
connected between the Hne bushings 2 and the disconnecting switches 9, 
lightning arresters 4 and hghtning arrester disconnecting switches 5 are 
connected to the line bushings 2, and bus grounding switches 7 are 
connected near the bus bushing 3. Finally, connection buses 13 are each 
added between one of the hne bushing cases 11 and one of the circuit 
breakers 1, gas -insulated voltage transformers 14 being disposed below the 
connection buses 13. 

Thus, in a conventional gas-insulated switchgear, an electrical 
circuit for a single-line diagram \mit is constructed by combining items of 
electrical equipment such as the circuit breakers 1, the disconnecting 
switches 9, the grounding switches 6, 7, and 8, etc. The items of electrical 
equipment such as the circuit breakers 1, the disconnecting switches 9, the 
grounding switches 6, 7, and 8, etc., are each disposed inside a separate 
tank, electrical insulation space being disposed between each of the tanks. 

Because a conventional gas-insulated switchgear is constructed in 
the above manner, one problem has been that tanks for housing the 
electrical equipment are enormous size and electrically-insulating spacers 
are disposed between each of the tanks, preventing reductions in size and 
cost. 

Furthermore, when an electrical faciHty such as a transformer 
substation or a generating station, etc., is being freshly installed or added 
to, because the tanks in which the circuit breakers 1, the disconnecting 
switches 9, the gi'ounding switches, etc., are each housed must be carried to 
the site, and the tanks must be arranged and connected on site so as to 
provide adequate distance between each of the items of electrical 
equipment, and the line and bus bushings must also be mounted, other 
problems have been that the installation footprint is large, the installation 
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workload is increased, and installation time is prolonged. 
SUMMARY OF THE INVENTION 

The present invention aims to solve the above problems and an 
object of the present invention is to provide a hybrid gas-insulated 
switchgear enabling reductions in size and cost to be achieved, and also 
enabUng on-site installation workloads to be reduced and installation time 
to be shortened in new construction of and additions to electrical facilities 
by housing together and modularizing a plurahty of items of electrical 
equipment inside a single tank and constructing an electrical circuit of a 
single-line diagram unit by arranging and connecting a plurality of the 
modules in series to enable reductions in the number of tanks required for 
housing the items of electrical equipment. 

With the above object in view, a hybrid gas-insulated switchgear of 
the present invention includes a plurality of modules, each module being 
provided with^ a cylindrical tank disposed such that an axial direction 
thereof is generally horizontal, the tank being fOled with an 
electrically-insulating gas and sealed; a circuit breaker disposed inside the 
tank such that a direction of an opening and closing operation thereof is 
generally aligned with the axial direction of the tank; disconnecting 
switches disposed at first and second ends of the circuit breaker inside the 
tank, the disconnecting switches being electrically connected to the circuit 
breaker; and grounding switches electrically connected between the circuit 
breaker and the disconnecting switches. The hybrid gas-insulated 
switchgear is characterized in that the plurahty of modules is arranged in 
a single row such that central axes of the tanks are generally aligned and 
the plurality of modules is electrically connected to each other to constitute 
a single-line diagram unit. 

Therefore, the number of tanks used is significantly reduced, 
thereby providing a hybrid gas-insulated switchgear enabUng reductions in 
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size and cost to be achieved, and also enabling on-site installation 
workloads to be reduced and enabling installation time to be shortened in 
new construction of and additions to electrical facilities. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a cross section showing a first standardized module TB2 
constituting part of a hybrid gas-insulated switchgear according to 
Embodiment 1 of the present invention; 

Figure 2 is a cross section showing a second standardized module 
TBll constituting part of the hybrid gas-insulated switchgear according to 
Embodiment 1 of the present invention; 

Figure 3 is an electrical circuit diagram showing a single-hne 
diagram unit of a 1-1/2 circuit breaker system according to Embodiment 1 
of the present invention; 

Figure 4 is a configuration diagram of the hybrid gas-insulated 
switchgear constituting the single-line diagram unit of the 1-1/2 circuit 
breaker system according to Embodiment 1 of the present invention; 

Figure 5 is a cross section showing a third standardized module 
TBI 2 constituting part of a hybrid gas -insulated switchgear according to 
Embodiment 2 of the present invention; 

Figure 6 is an electrical circuit diagram showing a single-Une 
diagram unit of a 1-1/3 circuit breaker system according to Embodiment 2 
of the present invention; 

Figure 7 is a configuration diagram of the hybrid gas-insulated 
switchgear constituting the single line diagram unit of the 11/3 circuit 
breaker system according to Embodiment 2 of the present invention; 

Figure 8 is a cross section showing a configuration of a hybrid 
gas-insulated switchgear according to Embodiment 3 of the present 
invention; 

Figure 9 is a cross section showing a hypothetical additional 
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configxiration of the hybrid gas -insulated switchgear according to 
Embodiment 3 of the present invention; 

Figure 10 is a cross section showing a configuration of a hybrid 
gas-insulated switchgear according to Embodiment 4 of the present 
invention; 

Figure 11 is a cross section showing a hypothetical additional 
configuration of the hybrid gas-insulated switchgear according to 
Embodiment 4 of the present invention; 

Figure 12 is a cross section showing a fourth standardized module 
TBO constituting part of the hybrid gas-insxilated switchgear according to 
Embodiment 4 of the present invention; 

Figure 13A is a plan explaining a construction of a conventional 
1-1/2 circuit breaker system gas insulated switchgear; and 

Figure 1 SB is a front elevation explaining the construction of the 
conventional 1-1/2 circuit breaker system gas-insulated switchgear. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will now be 
explained with reference to the drawings. 
Embodiment 1 

Figures 1 and 2 are cross sections showing first and second 
standardized modules TB2 and TBll, respectively, constituting a hybrid 
gas-insulated switchgear according to Embodiment 1 of the present 
invention, Figure 3 is an electrical circuit diagram showing a single-line 
diagram unit of a 1-1/2 circuit breaker system according to Embodiment 1 
of the present invention, and Figure 4 is a configuration diagram of the 
hybrid gas-insulated switchgear constituting the single-line diagram unit 
of the 1-1/2 circuit breaker system according to Embodiment 1 of the 
present invention. 

A first standardized module TB2, as shown in Figure 1, is 
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constructed by housing items of electrical equipment such as a circuit 
breaker 21, fixst and second disconnecting switches 22 and 23, grounding 
switches 25, etc., inside a single first tank 20. 

The first tank 20 is made of iron, is formed into a straight 
cylindrical shape, and is disposed such that a central axis thereof is 
generally horizontal. An interior portion of this first tank 20 is made 
airtight by mounting end flanges 20a to first and second ends thereof, and 
the first tank 20 is segregated into first, second, and third gas 
compartments 33a, 33b, and 33c by conical electrically-insulating spacers 
28, a sulfur hexafluoride gas constituting an electrically -insulating gas 
being sealed inside each of the gas compartments 33a, 33b, and 33c at a 
predetermined pressure. Branch pipe portions 20b are disposed on the 
first tank 20 so as to front onto each of the first and third gas 
compartments 33a and 33c, and in addition a handhole 20c is disposed on 
the first tank 20 so as to front onto the second gas compartment 33b. A 
bushing 24 is also mounted to each of the branch pipe portions 20b of the 
first tank 20. 

The circuit breaker 21 is constituted by an arc-extinguishing 
chamber 2 IE, conductors 21a, a mechanism portion 21b, a supporting 
electrical insulator 21c, a manual operation apparatus 2 Id, etc. This 
circuit breaker 21 is disposed inside the second gas compartment 33b of the 
first tank 20 so as to be supported in the first tank 20 by the supporting 
electrical insulator 21c such that a direction of an opening and closing 
operation of the arc-extinguishing chamber 2 IE is generaQy ahgned with 
an axial direction of the first tank 20. A conductor 21a on the 
arc-extinguishing chamber 2 IE and a conductor 21a on the mechanism 
portion 21b are each supported by the conical electrically-insulating 
spacers 28. 

The first disconnecting switches 22 are each composed of a movable 
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contact portion 22a and a fixed contact portion 22b, and are disposed inside 
the first and third gas compartments 33a and 33c of the first tank 20 such 
that an opening and closing direction thereof is generally aligned with an 
axial direction of the first tank 20 with an electrode on the movable contact 
portion 22a of each connected to a conductor 21a. The circuit breaker 21 
and the first disconnecting switches 22 are arranged generally in a straight 
line inside the fijrst tank 20. 

The second disconnecting switches 23 are each composed of a 
movable contact portion 23a and a fixed contact portion 23b, and are 
disposed inside the first and third gas compartments 33a and 33c of the 
first tank 20 such that an opening and closing direction thereof is in a 
direction vertical to the axial direction of the first tank 20 (that is, up and 
down in Figure l) with an electrode on the movable contact portion 23a of 
each connected to an electrode on the fixed contact portions 22b of the first 
disconnecting switches 22. These second disconnecting switches 23 are 
positioned in lower portions of the branch pipe portions 20b, an electrode 
on the fixed contact portion 23b of each being connected to a respective 
conductor 24a of the bushings 24. 

The electrodes on the movable contact portions 22a and 23a of the 
first and second disconnecting switches 22 and 23 also serve as fixed 
contact portions of the respective grounding switches 25. The grounding 
switches 25 are disposed so as to enable grounding by placing the movable 
contact portions thereof (not shown) in contact with the electrodes on the 
movable contact portions 22a and 23a of the first and second disconnecting 
switches 22 and 23. Current transformers 26 are also disposed at first 
and second ends of the arc-extinguishing chamber 2 IE inside the first tank 
20. In addition, voltage transformers 27 are disposed inside the first tank 
20 so as to be connected to the electrodes on the fixed contact portions 23b 
of the second disconnecting switches 23 to enable Hne voltages to be 
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measured. 

A second standardized module TBll, as shown in Figure 2, is 
constructed by housing items of electrical equipment such as a circuit 
breaker 21, first and second disconnecting switches 22 and 23, grounding 
switches 25, etc., inside a single second tank 20 A. 

The second tank 20A is made of iron, is formed into a straight 
cyhndrical shape, and is disposed such that a central axis thereof is 
generally horizontal. An interior portion of this second tank 20A is made 
airtight by mounting end flanges 20a to first and second ends thereof, and 
the second tank 20 A is segregated into first, second, and third gas 
compartments 33a, 33b, and 33c by conical electrically -insulating spacers 
28, a sulfur hexafluoride gas constituting an electrically-insulating gas 
being sealed inside each of the gas compartments 33a, 33b, and 33c at a 
predetermined pressure. A branch pipe portion 20b is disposed on the 
second tank 20A so as to front onto the first gas compartment 33a, and in 
addition a handhole 20c is disposed on the second tank 20A so as to front 
onto the second gas compartment 33b. A bushing 24 is also mounted to 
the branch pipe portion 20b of the second tank 20A. 

The circuit breaker 21 is disposed inside the second gas 
compartment 33b of the second tank 20 A so as to be supported in the 
second tank 20A by the supporting electrical insulator 21c such that a 
direction of an opening and closing operation of the arc-extinguishing 
chamber 2 IE is generally aligned with an axial direction of the second tank 
20A. A conductor 21a on the arc-extinguishing chamber 2 IE and a 
conductor 21a on the mechanism poi1;ion 21b are each supported by the 
conical electrically-insulating spacers 28. 

The first disconnecting switch 22 is disposed inside the third gas 
compartment 33a of the second tank 20Asuch that an opening and closing 
direction thereof is generally aligned with an axial direction of the second 
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tank 20A with an electrode on the movable contact portion 22a connected to 
a conductor 21a. In addition, the second disconnecting switch 23 is 
disposed inside the first gas compartment 33a of the second tank 20A such 
that an opening and closing direction thereof is in a direction vertical to the 
axial direction of the second tank 20A (that is, up and down in Figure 2) 
with an electrode on the movable contact portion 23a connected to a 
conductor 21a. This second disconnecting switch 23 is positioned in a 
lower portion of the branch pipe portion 20b, an electrode on the fixed 
contact portion 23b being connected to a conductor 24a of the bushing 24. 

The electrodes on the movable contact portions 22a and 23a of the 
first and second disconnecting switches 22 and 23 also serve as fixed 
contact portions of the respective grounding switches 25. The grounding 
switches 25 are disposed so as to enable grounding by placing the movable 
contact portions thereof (not shown) in contact with the electrodes on the 
movable contact portions 22a and 23a of the first and second disconnecting 
switches 22 and 23. Current transformers 26 are also disposed at first 
and second ends of the arc-extinguishing chamber 2 IE inside the second 
tank 20A. 

In Embodiment 1, one &rst standardized module TB2 and two 
second standardized modules TBll each formed by housing items of 
electrical equipment such as the circuit breakers 21, the disconnecting 
switches 22 and 23, and the grounding switches 25, etc., together inside a 
first or second single tank 20 or 2 OA, respectively, are installed on site in 
series in a single row and electrically connected to each other to construct a 
hybrid gas-insulated switchgear constituting an electrical circxiit of a 
single-line diagram unit (hereinafter called a "bay") of the phase-separated 
1-1/2 circuit breaker (CB) system shown in Figures 3 and 4. 

Next, an installation operation for the hybrid gas-insulated 
switchgear according to Embodiment 1 will be explained. 
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First, the first and second standardized modules TB2 and TBll and 
the bushings 24 are assembled at a factory and transported to the site. At 
this time, the bushings 24 are not yet mounted to the standardized 
modules TB2 and TBll, and opening portions of the branch pipe portions 
20b are covered by blanking disks (not shown). 

Then, the first standardized module TB2 is installed in a 
predetermined position on the site, and the second standardized modules 
TBll are installed on the site in a single row so as to be positioned at first 
and second ends of the first standardized module TB2 such that the central 
axes of the first and second tanks 20 and 20A are generally aligned. 

Next, the facing end flanges 20a of the first and second 
standardized modules TBll and TB2 are removed, and the adjacent first 
and second standardized modules TBll and TB2 are connected to each 
other by bellows 29. Then, conductors 32 are inserted into the bellows 29 
through openings of the bellows 29, and the electrodes on the fixed contact 
portions 22a of the facing first disconnecting switches 22 of the first and 
second standardized modules TBll and TB2 are linked together by the 
conductors 32. Then, the openings of the bellows 29 are covered. Further, 
the blanking disks are removed and the bushings 24 are mounted to each of 
the branch pipe portions 20b. In addition, the electrodes on the fixed 
contact portions 23b of the second disconnecting switches 23 of the first and 
second standardized modules TBll and TB2 and the respective conductors 
24a of the bushings 24 are connected to each other. Thereafter, the gas 
compartments 33a, 33b, and 33c of the tanks 20 and 20A are fiilled with the 
sulfur hexafluoride gas and sealed. 

In this manner, installation of the hybrid gas-insulated switchgear 
constituting the electrical circxiit of the 1-1/2 CB system bay shown in 
Figures 3 and 4 is completed. Hybrid gas insulated switchgears for three 
phases, for example, may be installed together at the site to constitute the 
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lines of an electrical facility such as a transformer station, a generating 
station, etc. Finally, these hybrid gas insulated switchgears are connected 
to main buses, overhead power Hnes, transformers, etc., by means of the 
bushings 24 to construct the desired electrical circuit for the electrical 
facility. 

According to Embodiment 1, one first standardized module TB2 and 
two second standardized modules TBll each formed by housing items of 
electrical equipment such as the circuit breakers 21, the disconnecting 
switches 22 and 23, and the grounding switches 25, etc., together inside a 
first or second single tank 20 or 20A, respectively, are installed in series in 
a single row and electrically connected to each other to construct a hybrid 
gas-insulated switchgear constituting an electrical circuit of a 1-1/2 circuit 
breaker (CB) system bay. Thus, the number of tanks used is significantly 
reduced compared to when equipment is used in which the circuit breakers, 
the disconnecting switches, the grounding switches, etc., are each housed 
inside separate tanks, and electrically-insulating spacers disposed between 
the tanks are no longer necessary, enabUng reductions in size and cost, and 
also enabling space saving in the installation area proportionate to the 
reduction in the number of inter-tank connections. Furthermore, because 
the diameters of the tanks 20 and 20A can be made uniform, inter bank 
linking is facilitated. 

When an electrical facility is being newly constructed or added to, 
because standardized modules assembled at a factory are transported to 
the site, and the standardized modules are arranged and connected at the 
site, the on-site installation workload is reduced, enabling installation time 
to be shortened. 

Because the voltage transformers 27 are disposed inside the tanks 
20 and 20A, air-insulated voltage transfomiers for measuring line voltages 
can be omitted. 
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Each of the tanks 20 and 20Ais constructed so as to be divided into 
three gas compartments 33a, 33b, and 33c. Thus, when an inspection of 
the circuit breaker 21 in the first standardized module TB2 is to be 
performed, for example, the circuit breaker 21 is electrically insulated from 
the system by opening the second disconnecting switches 23 inside the gas 
compartments 33a and 33c at the first and second ends of the tank 20 of 
the first standardized module TB2 and removing the sulfur hexafluoride 
gas from the respective gas compartments 33a and 33c, then the worker 
enters the tank 20 through the handhole 20c to perform the inspection of 
the circuit breaker 21. Thus, the inspection of the circuit breaker 21 can 
be performed without switching off the system power supply. In other 
words, the inspection of subject equipment can be performed while keeping 
the region of system service interruption to a minimum. 

Because one first standardized module TB2 and two second 
standardized modules TBll are installed in series in a single row and 
electrically connected to each other to construct a hybrid gas-insulated 
switchgear constituting an electrical circuit of a 1-1/2 circuit breaker (CB) 
system bay, the modules can be connected to each other by gas-insulated 
buses (the bellows 29 and the conductors 32) instead of bushings, enabhng 
space saving in the installation area. 
Embodiment 2 

In Embodiment 1 above, the present invention is applied to a 1-1/2 
CB system bay, but in Embodiment 2, the present invention is appUed to a 
1-1/3 CB system bay. 

Figure 5 is a cross section showing a third standardized module 
TB12 constituting part of a hybrid gas-insulated switchgear according to 
Embodiment 2 of the present invention, Figure 6 is an electrical circuit 
diagram showing a single-Une diagram unit of a 1-1/3 circuit breaker 
system according to Embodiment 2 of the present invention, and Figure 7 
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is a configuration diagiam of the hybrid gas -insulated switchgear 
constituting the single-line diagram unit of the 1-1/3 circuit breaker system 
according to Embodiment 2 of the present invention. 

A third standardized module TB12, as shown in Figure 5, is 
constructed by housing items of electrical equipment such as a circuit 
breaker 21, first and second disconnecting switches 22 and 23, grounding 
switches 25, etc., inside a single third tank 20B. 

The third tank 20B is made of iron, is formed into a straight 
cylindrical shape, and is disposed such that a central axis thereof is 
generally horizontal. An interior portion of this third tank 20B is made 
airtight by mounting end flanges 20a to first and second ends thereof, and 
the third tank 20B is segregated into first, second, and third gas 
compartments 33a, 33b, and 33c by conical electrically insvdating spacers 
28, a sulfur hexafluoride gas constituting an electrically-insulating gas 
being sealed inside each of the gas compartments 33a, 33b, and 33c at a 
predetermined pressure. A branch pipe portion 20b is disposed on the 
third tank 20B so as to front onto the first gas compartment 33a, and in 
addition a handhole 20c is disposed on the third tank 20B so as to front 
onto the second gas compartment 33b. A bushing 24 is also mounted to 
the branch pipe portion 20b of the third tank 20B. 

The circuit breaker 21 is disposed inside the second gas 
compartment 33b of the third tank 20B so as to be supported in the third 
tank 20B by the supporting electrical insulator 21c such that a direction of 
an opening and closing operation of the arc-extinguishing chamber 2 IE is 
generally aligned with an axial direction of the third tank 20B. A 
conductor 21a on the arc-extinguishing chamber 2 IE and a conductor 21a 
on the mechanism portion 21b are each supported by the conical 
electriccdly-insulating spacers 28. 

The first disconnecting switches 22 are disposed inside the first and 
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third gas compartments 33a and 33c, respectively, of the third tank 20B 
such that an opening and closing direction thereof is generally aligned with 
an axial direction of the third tank 20B with an electrode on the movable 
contact portion 22a of each connected to a conductor 21a. In addition, the 
second disconnecting switch 23 is disposed inside the first gas 
compartment 33a of the third tank 20B such that an opening and closing 
direction thereof is in a direction vertical to the axial direction of the third 
tank 2 OB (that is, up and down in Figure 5) with an electrode on the 
movable contact portion 23a connected to an electrode on a fixed contact 
portion 22b of one of the first disconnecting switches 22. This second 
disconnecting switch 23 is positioned in a lower portion of the branch pipe 
portion 20b, an electrode on the fixed contact portion 23b being connected 
to a conductor 24a of the bushing 24. 

The electrodes on the movable contact portions 22a and 23a of the 
first and second disconnecting switches 22 and 23 also serve as fixed 
contact portions of the respective grounding switches 25. The grounding 
switches 25 are disposed so as to enable grounding by placing the movable 
contact portions thereof (not shown) in contact with the electrodes on the 
movable contact portions 22a and 23a of the first and second disconnecting 
switches 22 and 23. Current transformers 26 are also disposed at first 
and second ends of the arc-extinguishing chamber 2 IE inside the third 
tank 20B. In addition, voltage transformers 27 are disposed inside the 
third tank 20B so as to be connected to the electrodes on the fixed contact 
portions 23b of the second disconnecting switches 23 to enable line voltages 
to be measured. 

In Embodiment 2, one first standardized module TB2, one second 
standardized module TBll, and two third standardized modules TB12 each 
formed by housing items of electrical equipment such as the circuit 
breakers 21, the disconnecting switches 22 and 23, and the grounding 



14 



switches 25, etc., together inside a first, second, or third single tank 20, 
20A, or 20B, respectively, are installed on site in series and connected to 
construct a hybrid gas-insulated switchgear of the phase-separated 1-1/3 
CB system bay shown in Figures 6 and 7. 

Next, an installation operation for the hybrid gas-insulated 
switchgear according to Embodiment 2 will be explained. 

First, the first, second, and third standardized modules TB2, TBll, 
and TB12 and the bushings 24 are assembled at a factory and transported 
to the site. At this time, the bushings 24 are not yet mounted to the 
standardized modules TB2, TBll, and TB12 and opening portions of the 
branch pipe portions 20b are covered by blanking disks (not shown). 

Then, the two third standardized modules TB12 are installed in a 
predetermined position on the site so as to fine up in series such that the 
central axes of the third tanks 20B are generally aligned, and the first and 
second standardized modules TB2 and TBll are installed on the site so as 
to be positioned at first and second ends of the aligned third standardized 
modules TB12 in a single row such that the central axes of the first, second, 
and third tanks 20, 20A, and 20B are generally aligned. 

Next, the facing end flanges 20a of the two third standardized 
modules TBI 2 are removed, and the adjacent third standardized modules 
TB12 are connected to each other by a bellows 29. Then, a conductor 32 is 
inserted into the bellows 29 from an opening of the bellows 29, and the 
electrodes on the fixed contact portions 22a of the facing first disconnecting 
switches 22 of the two third standardized modules TB12 are linked 
together by the conductor 32. Then, the opening of the bellows 29 is 
covered. Further, the blanking disk of the third standardized module 
TB12 (on the right in Figure 7) is removed and a bushing 24 is mounted to 
the branch pipe portion 20b. In addition, the electrode on the fixed 
contact portion 23b of the second disconnecting switch 23 of the third 
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standardized module TB12 (on the right in Figure 7) and the conductor 24a 
of the respective bushing 24 are connected to each other. 

Next, the facing end flanges 20a of the second and third 
standardized modules TBll and TB12 are removed, and the adjacent 
second and third standardized modules TBll and TB12 are connected to 
each other by a bellows 29. Then, a conductor 32 is inserted into the 
bellows 29 from an opening of the bellows 29, and the electrodes on the 
fixed contact portions 22a of the facing first disconnecting switches 22 of 
the second and third standardized modules TBll and TB12 are linked 
together by the conductor 32. Then, the opening of the bellows 29 is 
covered. Further, the blanking disks are removed and the bushings 24 are 
mounted to each of the branch pipe portions 20b. In addition, the 
electrodes on the fixed contact portions 23b of the second disconnecting 
switches 23 of the second and third standardized modules TBll and TB12 
and the respective conductors 24a of the bushings 24 are connected to each 
other. 

Next, the facing end flanges 20a of the first and third standardized 
modules TB2 and TB12 are removed, and the adjacent first and third 
standardized modules TB2 and TB12 are connected to each other by a 
bellows 29. Then, a conductor 32 is inserted into the bellows 29 from an 
opening of the bellows 29, and the electrodes on the fixed contact portions 
22a of the facing first disconnecting switches 22 of the first and third 
standardized modules TB2 and TB12 are linked together by the conductor 
32. Then, the opening of the bellows 29 is covered. Further, the blanking 
disks of the first standardized module TB2 are removed and bushings 24 
are mounted to each of the branch pipe portions 20b. In addition, the 
electrodes on the fixed contact portions 23b of the two second disconnecting 
switches 23 of the first standardized module TB2 and the respective 
conductors 24a of the bushings 24 are connected to each other. 
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Thereafter, the gas compartments 33a, 33b, and 33c of the tanks 20, 
20A, and 20B are filled with the sulfur hexafluoride gas and sealed. 

In this manner, installation of the hybrid gas insulated switchgear 
constituting the 1-1/3 CB system bay shown in Figures 6 and 7 is 
completed. Hybrid gas-insulated switchgears for three phases, for 
example, may be installed together at the site to constitute the lines of an 
electrical facility such as a transformer substation, a generating station, 
etc. Finally, these hybrid gas-insulated switchgears are connected to main 
buses, overhead power lines, transformers, etc., by means of the bushings 
24. 

Consequently, similar effects to those in Embodiment I above can 
also be achieved in Embodiment 2. 

Moreover, in Embodiments 1 and 2 above, a 1-1/2 CB system or a 
1-1/3 CB system bay is explained as being constructed by arranging and 
connecting a plurahty of standardized modules in series, but similar effects 
can also be achieved if a ring bus system bay is constructed using a 
plurahty of the standardized modules of the present invention. 
Embodiment 3 

Figure 8 is a cross section showing a configuration of a hybrid 
gas-insulated switchgear according to Embodiment 3 of the present 
invention, and Figure 9 is a cross section showing a hypothetical additional 
configuration of the hybrid gas-insulated switchgear according to 
Embodiment 3 of the present invention. 

In Embodiment 3, a bay is constructed on the assumption that a 
third standardized module TB12 will be added in the future with the 
objective of connecting to overhead power lines, a transformer, etc. 

In other words, as shown in Figure 8, a first standardized module 
TB2 having two bushings 24 for connection to a main bus and a 
transformer / overhead power Hne and a second standardized module TBll 
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having a bushing 24 for connection to a main bus are disposed in a single 
row in series such that the central axes of the first and second tanks 20 and 
20 A are generally aligned so as to be separated by a distance (L) equivalent 
to a length of the third standardized module TB12. Then, the facing end 
flanges 20a of the first and second standardized modules TB2 and TBll are 
removed, and a gas insulated bus 30 is disposed between the first and 
second standardized modules TB2 and TBll. The gas insulated bus 30 is 
constituted by- a cylindrical container tank 30a functioning as a container; 
and a bus 30b functioning as a conductor wire disposed at a position of a 
central axis of the container tank 30a. The bay is constructed by 
mounting the container tank 30a airtightly to the first and second tanks 20 
and 20A of the first and second standardized modules TB2 and TBll, and 
connecting the bus 30b between the electrodes on the &xed contact portions 
22b of the facing first disconnecting switches 22 of the first and second 
standardized modules TB2 and TBll. Moreover, the container tank 30a is 
filled with the sulfur hexafluoride gas and sealed. 

Then, when the third standardized module TB12 is added during 
expansion of the electrical facihty, first the gas-insulated bus 30 is removed 
from the first and second standardized modules TB2 and TBll. Next, the 
third standardized module TB12 is installed between the first and second 
standardized modules TB2 and TBll, and both end flanges 20a of the third 
standardized module TB12 are removed. Then, the tanks 20A and 20B of 
the second and third standardized modules TBll and TB12 are connected 
to each other by a bellows 29. Next, a conductor 32 is inserted into the 
bellows 29 from an opening of the bellows 29, and the electrodes on the 
fixed contact portions 22a of the facing first disconnecting switches 22 of 
the second and third standardized modules TBll and TB12 are connected 
to each other by the conductor 32. Then, the opening of the bellows 29 is 
covered. Further, the blanking disk is removed and a bushing 24 is 
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mounted to the branch pipe portion 20b of the third standardized module 
TB12. In addition, the electrode on the fixed contact portion 23b of the 
second disconnecting switch 23 of the third standardized module TB12 and 
the conductor 24a of the bushing 24 are connected to each other. Similarly, 
the first and third tanks 20 and 20B are connected to each other by a 
bellows 29. Next, a conductor 32 is inserted into the bellows 29 from an 
opening of the bellows 29, and the electrodes on the fixed contact portions 
22a of the facing first disconnecting switches 22 of the first and third 
standardized modules TB2 and TB12 are connected to each other by the 
conductor 32. Then, the opening of the bellows 29 is covered. Thereafter, 
the gas compartments 33a, 33b, and 33c of the tanks 20, 20A, and 20B are 
filled with the sulfur hexafluoride gas and sealed to complete the addition 
to the electrical facihty. 

Thus, a circuit constituting a 1-1/2 CB system bay of the kind 
shown in Figure 9 can be achieved. The hybrid gas-insidated switchgear 
constructed in this manner can be connected to an overhead power line, a 
transformer, etc., by means of the bushing 24 of the added third 
standardized module TB12. 

Thus, because the first and second standardized modules TB2 and 
TBll are installed in series in a single row so as to be separated by a 
distance (L) equivalent to a length of a third standardized module TB12 to 
allow for the future additional installation of the third standardized 
module TB12, and the first and second standardized modules TB2 and 
TBll are connected to each other using the gas insulated bus 30, the third 
standardized modide TB12 can be added by removing the gas-insulated bus 
30. Whereby, the addition work required when the third standardized 
module TB12 is added is reduced significantly, enabhng the construction 
time to be shortened. 
Embodiment 4 
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Figure 10 is a cross section showing a configuration of a hybrid 
gas-insulated SAvitchgear according to Embodiment 4 of the present 
invention, Figure 11 is a cross section showing a hypothetical additional 
configuration of the hybrid gas*insulated switchgear according to 
Embodiment 4 of the present invention, and Figure 12 is a cross section 
showing a fourth standardized module TBO constituting part of the hybrid 
gas-insulated switchgear according to Embodiment 4 of the present 
invention. 

In Embodiment 4, a single-line diagram unit is constructed on the 
assumption that a fourth standardized module TBO will be added in the 
future with the objective of connecting to overhead power lines, a 
transformer, etc. In other words, as shown in Figure 10, two fixst 
standardized modules TB2 having two bushings 24 for connection to a 
main bus and an overhead power line 31 are disposed in a single row in 
series such that the central axes of the tanks 20 are generally aligned so as 
to be separated by a distance (L) equivalent to a length of a fourth 
standardized module TBO to allow for the future additional installation of 
the fourth standardized module TBO. A bay is constructed by connecting 
the bushings 24 of the first standardized modules TB2 to each other by the 
overhead power line 31. 

Then, when the fourth standardized module TBO is added during 
expansion of the electrical facility, first the overhead power line 31 is 
removed from the bushings 24. Next, the fourth standardized module TBO 
is installed between the first standardized modules TB2, both end flanges 
20a of the fourth standardized module TBO are removed, and the end 
flanges 20a of the first standardized modules TB2 facing the fourth 
standardized module TBO are similarly removed. Then, the electrodes on 
the fixed contact portions 22a of the facing first disconnecting switches 22 
of the first and fourth standardized modules TB2 and TBO are connected to 
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each other by conductors 32. The tanks 20 and 20C of the first and fourth 
standardized modules TB2 and TBO are connected to each other by a 
bellows 29. Thereafter, the gas compartments 33a, 33b, and 33c of the 
tanks 20 and 20C are filled with the sulfur hexafluoride gas and sealed to 
complete the addition to the electrical facility. 

Thus, an electrical circuit constituting a 1-1/2 CB system bay of the 
kind shown in Figure 11 can be achieved. The hybrid gas-insvilated 
switchgear constructed in this manner can be connected to an overhead 
power fine, a transformer, etc., by means of the bushings 24 of the first 
standardized modules TB2. 

Thus, because the two first standardized modules TB2 are installed 
in series in a single row so as to be separated by a distance (L) equivalent 
to a length of a fourth standardized module TBO to allow for the future 
additional installation of the fourth standardized module TBO, and the 
bushings 24 are connected to each other using the overhead power hne 31, 
the fourth standardized module TBO can be added by removing the 
overhead power line 31. Whereby, the addition work required when the 
fourth standardized module TBO is added is reduced significantly, enabling 
the construction time to be shortened. 

Here, the fourth standardized module TBO, as shown in Figure 12, 
is constructed by housing items of electrical equipment such as a circmt 
breaker 21, first disconnecting switches 22, grounding switches 25, etc., 
inside a single fourth tank 20C. 

The fourth tank 20C is made of iron, is formed into a straight 
cyhndrical shape, and is disposed such that a central axis thereof is 
generally horizontal. An interior portion of this fourth tank 20C is made 
airtight by mounting end flanges 20a to first and second ends thereof, and 
the fourth tank 20C is segregated into first, second, and third gas 
compartments 33a, 33b, and 33c by conical electrically-insulating spacers 
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28, a sulfur hexafluoride gas constituting an electrically-insulating gas 
being sealed inside each of the gas compartments 33a, 33b, and 33c at a 
predetermined pressure. A handhole 20c is disposed on the fourth tank 
20C so as to front onto the second gas compartment 33b. 

The circuit breaker 21 is disposed inside the second gas 
compartment 33b of the fourth tank 20C so as to be supported in the fourth 
tank 20C by the supporting electrical insulator 21c such that a direction of 
an opening and closing operation of the arc-extinguishing chamber 2 IE is 
generally aligned with an axial direction of the fourth tank 20C. A 
conductor 21a on the arc-extinguishing chamber 2 IE and a conductor 21a 
on the mechanism portion 21b are each supported by the conical 
electrically-insulating spacers 28. 

The first disconnecting switches 22 are disposed inside the first and 
third gas compartments 33a and 33c, respectively, of the fourth tank 20C 
such that an opening and closing direction thereof is generally aligned with 
an axial direction of the fourth tank 20C with an electrode on the movable 
contact portion 22a of each connected to a conductor 21a. 

The electrodes on the movable contact portions 22a of the first 
disconnecting switches 22 also serve as fixed contact portions of the 
respective grounding switches 25. The grounding switches 25 are 
disposed so as to enable grounding by placing the movable contact portions 
thereof (not shown) in contact with the electrodes on the movable contact 
portions 22a of the first disconnecting switches 22. Current transformers 
26 are also disposed at first and second ends of the arc-extinguishing 
chamber 2 IE inside the fourth tank 20C. 

Moreover, the standardized modules according to the present 
invention have a basic construction provided with' a cylindrical tank 
disposed such that an axial direction thereof is generally horizontal; a 
circuit breaker disposed inside the tank such that a direction of an opening 
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and closing operation thereof is generally aligned with the axial direction of 
the tank; disconnecting switches disposed at first and second ends of the 
circuit breaker inside the tank; and gi-ounding switches disposed between 
the circuit breaker and the disconnecting switches, the tank being jGJled 
with an electrically-insulating gas and sealed, and it goes without saying 
that other items of electrical equipment such as Hghtning arresters, etc., 
may also be disposed inside the tank when required. In other words, the 
standardized modules are constructed by dividing a single -hne diagram 
unit into a plurality of electrical circuits and housing the items of electrical 
equipment constituting each of the divided electrical circuits together in 
single tanks. 
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